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FRS LiMmn P "-2 WCT0N BR0TH - 
™/„ ^ M . rTTD - • Compnny incorporated 

S i' ■ He ' en, • England do 

tortv declare Ac mention for^Sd, £ 
Pj"o« nuy be granted to us, and 

E,w P 9rt, « b rt» d«oflwl in and by die 
following star-m-nt:— 7 

"ITiis invention relates to altali-resistam 
gwsa ^composioons and particularly, though 

inxV' "'J, «,«*/«■ alkali metal otid-j 
5 det r ,WB «ff« on the kSaaj 
I*"*** * *• »J though both S 
constituents have other Wblt Ti.^! 

fo ^T°n dairab,e - Fw -^P<*, both 

So ^J^ P *. OTercwnc tendency 
ZrO, to make melting difficult, tad tSrTan 
^.^T** <*«eteristia 
for drawing gkss fibres. 

0 Jlii •» * *e present invention to 

Acrord.ng to the present invention, a glass 
co"£*>t,on compriw, in weight perc^T 



SiO, 
ZrO, 
RO 



45 to 65% 
6 to 20% 
20 to 45% 



the total of SiO,+ZrO, + RO beinx not la 

£ n J^ XT'*" 91 ** RO 
reppesena « •«« «e divalent oxide of the 

[Pric* JJp) 



^^■^ o* CsO, MgO, SrO, BaO 
ir^'.^ aiw ' T!t of *" d bivalent wide 
Zr^iZl^ J 1 *? ** * "tig* 

ZnO 0 to 5%, (if^^ 

r .J^ e ' ^ ^position may con. 

^. 0f "" 1, 1 m y «l«Hn« constitu- 

M.O, where M.O r-vresents K.O, Na.O 
or L..O, the amovnt of any one of the a « 
constituents not exceeding 5% by weight of 
^ composition. Preferably d« amoitt of 

3% * «*» * 

invII^Jf^? ® m P*^o'«« socording to tfae 
wvwuon musootmin relatively Urge pro. 
pwoons of ZrO, while being free fronTw 
only ow portion, oTb.£ 
£fi M .'° r J" JP»« of the absence or low 

£32v£ J^L fl f , 8« Q . '« has proved 
POBjWe to mdt tbe glw eonpositicej^ito 

^ en l » itindard tests for 

cfcemia^ duiabfl .ty in tqueour and in alka- 
iMe CT^wmena, audi glass compositions 
™^*! w " results. It has also 

pwred possible to form them into glass 

£2 £^Ll* ^ hi » h «™P«n« blown 
type prnruM 

in S -^^^ bcd .T a !? * cowp«atfoni 
be described by wty of example. 

The following TtNc 1 lists 18 das com- 
pwioons omitint of ZrO,, SiO, and CaO. 
lUustTirurg the use of four djfTcrau nJuts 
for 2rO t (18, 14, 10 tod 8 weight %) 
wjd, varyutg J^portom of SiO, between 45 
«« 65 weight % tad corresponding*/ to- 

4Ti^T^yT nfcw - 00 
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TABLE 2 



CIjs* No. C 07 


157 

Vol ^ 


158 

Mol Wt. - 


159 

Mol Wt. % 


163 
Mol W|.% 




54 


51.55 


58 


55.2 


55 


53.6 


50 


47.9 


7.(0 . 


7 


13.7 


7 


13.7 


5 


10,0 


7 


13.7 


CaO 


39 


34.75 


35 


J I.I 


40 


36.4 


43 


38.4 




















SrO 


















BjO 


















TiO, 


















Sa,0 


















ZnO 


















Al.O, 


















LuiuiUus 
Temperature Tl -C 


1405 


I. 


120 




450 


1450 


| Chemical Durability 


















Oxide 
Reagent extracted 




































11,0 s,o t 


1.0 


1.0 


0.6 


1.2 


CaO 


0.63 


0.65 


l.ft 


0.73 


N/iO S^, 


0.6 


0.8 


1.6 


0.05 


NaOH CaO 


0. 


26 


0.26 


0.24 


0.31 


N SiO, 


1.4 


1.25 


!. 


2 


1.25 


NaOH CaO 


0.59 


0.74 


0.81 


0.75 



I ' J J J «' „ 
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CO 



rn 
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(Ha<s No. C Q7 


Mai 


179 

wt. <- e 


183 

Uol Wt. <7 


Mot 


86 
Wt. % 


Mol 


199 
Wt.% 


s.o t 


56 


53.7 


58 


55.0 




58.2 


54 


51.4 


ZK>, 




13.75 


7 


13.63 




14.0 


7 


13.66 


CaO 


30 


26.8 


12 


24.8 




218 


32 


28.44 


M g O 


5 


3.2 


5 


3.2 






5 


3.19 


SrO 






-> 


5.3 






2 


3.28 


BaO 




















2 


2.55 














Na,0 












5.0 






Z.iO 


















A!,0, 


















L iquiuus 
Tcmpcraiurc Tl t C 


13*5 


1418 


1370 


14 


00 


Chem»cat Durability 


















0%idc 
Reagent extracted 


















Na,0 










0.33 






H,0 SiO, 






0.25 


0.1 


\ 


l.C 


) 


CaO 


1.02 


0.35 


0.42 


0.37 


N/10 S,0, 


1.15 


0.85 


1.3 


I 


0.9 


NaOH CaO 


0.25 


0.1 




0.21 


0.2 


N SiO, 


1.3 








2.C 




0.4 | 


NaOH CaO 


0.95 


0.25 


0.5 


0.25 



CO 



o 
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r,|ns< No. CO? 


:o6 

Mol Wi. ~ 


208 

Mcl 


:c 

Mol 


9 


s,o. 






<S.4S 




65.0 




65.0 


/ : I . 




7 






10.0 




12.0 


CiO 




:s 






20.0 




:o.o 


M*0 




5 












SrO 
















iun 
















T,0, 
















Nj ; 0 










5.0 






ZnO 

i 
















Al,0, 
















l.iquidcs 


IL 'C 




! 

f 




I 


rah!!-.;-. 














Rcia.nt 


CKide 
extracted 


f 

L_ 














Na : 0 






0.2: 


0.135 


! 


SiO, 


0.4 


0.7 


o.:5 




CaO 


0 




0.19 


0.1:5 




BnO 
















ZnO 


n.5 












SiO, 


0 


5 


1.15 


1.05 


N/IO 


CaO 


D.I 5 


o.i 


0.1 


NaOH 


MgO 
QaO 
















ZnO 


o.> 












SiO, 


i 


.35 


2.25 


:.:5 
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CaO 


0.3 


0.38 


O 25 


NaOH 


MgO 
BaO 
















ZnO 


0. 15 











C ~ n ; r * 



e. 



v;:^br;KWENT i'UoLU.A'iIONS l 





1 ✓ 



■ - * t * m *• • '^V Mi 

. . . * v • . J 





10 



IS 



20 



25 



30 



3b 



40 



45 



U99>556 



Trte liquidus tempera aires of glasses 
C/O7/20S to 216 inclusive were not prect*e!y 
mcasu/cd, b«Jt it was ascertained thai thev all 
fell within the ranre from 14«XTC to 1500°G 
The chemical durability of glasses C/07/2U 
and 213 was not measured because these 
glasses arc very similar to clas* 212, differ- 
ing only in the content of ZrO : with conse- 
quential adjustment to the SiO. content, and 
they can consequently 1* conrideniJy pre- 
dicted to have similar chcmscil durability, 
211 being slightly less good due to its lower 
ZrO, and 213 being slightly better due to 
its higher ZrO, content. 

Vhen using the maximum permissible 
amount of SiO, (65 weight 7 : ) a proper* 
cion of up to 5 weight y. Na.O may be 
included, as in classes C/07/20S and 209, 
to improve the drawing charactcrisrics of the 
glass and thereby facilitate the formation of 
fibres. These glasses also contain the mini- 
mum permissible amount of RO (20 weight 
%). In general, the amount of RO increase? 
as the amount of SiO, is reduced. As shown 
bv the foregoing Examples, CaO may vary 
between 19 and 45V, and up to 14V of the 
RO mav consist of MgO, as in glass 
C/07/176. Up to 10". of the RO can \x 
BaO, up to 87, of the RO can be SrO. 
and up to 57, of the RO can be ZnO, if 
desired. With MgO or SrO present, a slight 
!r»werine of the liquidua temperature can 
be achieved, which is beneficial for formation 
of glass fibres. A small amount of TiO, 
can also be included, as in glr.s C/07/179, 
to produce a similar lowering of the liquidiis 
temperature, but TiO, also tends to reduce 
the alkali resistance so it can only be used 
to a limited extent, i.e. up to 5 weight %. 
A 1,0, produces similar e fleers, as seen from" 
glass C/07/176. 

B,0, or F, c~Jd also be included in 
Amounts of up to 5 weight °/ e to assist 
mdting. Fe,0, may be present in the cus- 
tomary small amounts (up to 0.5 weight %) 



which result Ovm the n 
raw materials. 



formal impurities in 



WHAT WF. CLAIM IS: — 
1. A glass composition which 
in weight percentages: — 



comprises, 
t 



SiO, 
ZrO, 
RO 



45 to 65V. 
* to 20% 
20 to 45% 



the total of SiO : -»- ZrO. + RO being not less 
than 94% by weight of thr glass, where 
RO represents at leas*, one divalent oxide 
of the group consist inc of OO, MgO, SrO, 
BaO and ZnO, the amount of said divalent 
oxide or oxides lyine within the ranges in 
wcip.ht percenLicf^ CaO 19 to 45%; MgO 
0 to 14%; SrO 0 to ft*'; DaO 0 to 10% 
and ZnO 0 to 5%. the balance (if any) 
of the composition consisting of other com- 
panble constituents. 

2. A glass composition according to Qnim 
I,, wherein the balance of the composition 
consists of at least one of the following 
constituents: TiO. M.O.. HO., FcO-, F. 
and M O, where M,0 represents K : 0, Na.O 
or Li.O. the amount of anv one of the snid 
constituents not exceeding 5% by weight of 
the composition. 

3. A glass composition according to Qtim 
2, wherein the amount of M : 0 docs not 
exceed 3% by weight of the composition. 

4. A glass composition according to Claim 
2, wherein SiO ? -65% ar.d CaO=20°/ and 
the composition also contains 5%, Na,0 by 
weight 

5. An alkali -resistant pjass composition in 
accordance with any ore of die compositions 
listed in Table 1 or TaMe 2. 

PAGE, ^rflTE 6c FARRER, 
Chartered Patent Agents, 

27, Chancery Lane, 
London VTC2A INT, 
Agents for the Applicants. 
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